Background: There is emerging evidence that patients with fractured neck of femur (FNOF) aged >85 years have different demands on a health-care system when compared to younger patients. Aim: We sought to better quantify this in terms of comorbidity and complication rates. Design: Retrospective review of national database. Methods: Data on all patients who underwent hip hemiarthroplasty for FNOF between January 2005 and December 2008 were extracted from the English hospital episode statistics database. Results: There were 41 770 patients aged 65-84 years and 35 321 patients aged 585 years. The older cohort was less likely to have diabetes, chronic obstructive pulmonary disease and rheumatoid arthritis. However, they exhibited a significantly higher risk of lower respiratory tract infection
Introduction
An exponential increase is predicted in the incidence of fractures of the neck of femur (FNOF) in an expanding elderly population. 1 There is an important need to identify high-risk groups of patients undergoing surgery, in order to focus resources and reduce morbidity and mortality. 2 Previous studies have routinely used an arbitrary cut-off age limit of 85 years for reporting incidences and outcomes. 3 The increasing numbers of patients surviving beyond 85 years of age has caused a 'shift to the right' in the population of patients presenting with FNOF. [4] [5] [6] [7] Many small FNOF studies have employed retrospective analysis of prospectively collected data and subjected this to regression analyses, in order to identify favourable and unfavourable prognostic indicators for outcome. There is evidence that patients >85 years of age differ from younger patients in their demographics, physiology, prefracture mobility and habitat, and that this difference influences outcomes. This has been reported to be relevant for measures of mortality, recovery of walking ability, return to pre-fracture residential status and reinstatement of activities of daily living. 8 We sought to quantify differences on a national scale by comparing the following in a large cohort of patients undergoing hip hemiarthroplasty for FNOF: (i) demographics and (ii) post-operative complications.
Methods
Data for English National Health Service (NHS) patients who underwent emergency hemiarthroplasty surgery for FNOF over a 4-year period, between January 2005 and December 2008, were collected from the administrative hospital admissions database [hospital episode statistics (HES) data]. HES cover all admissions to English hospitals providing care for NHS patients. Patients are identified and linked by the Information Centre for Health and Social Care (ICHSC). In this way, independent data analysis providers have no access to patient-identifiable information. 9 Records belonging to the same patient (defined using a combination of date of birth, sex and postcode) were linked, and the number of days between the index operation and any subsequent orthopaedic readmission to any NHS hospital was collected. By employing the appropriate ICD-10 codes, medical complication rates could be identified in the subsequent 30-90-day postoperative period.
Patients aged 585 years at the time of the operation were compared to those aged 65-84 years. Specific outcomes, on the basis of hospital coding data, were compared at 30 days [readmission to orthopaedics, lower respiratory tract infection (LRTI), cerebrovascular event (CVA), myocardial infarction (MI) and acute renal failure (ARF)], 90 days [deep vein thrombosis (DVT), pulmonary embolus (PE) and inpatient mortality] and 18 months (inpatient mortality). Age, sex, Charlson score and length of stay (LoS) were recorded for each patient. The Charlson comorbidity index predicts the one-year mortality for a patient who may have a range of comorbid conditions. 10 Each condition is assigned with a score of 1, 2, 3 or 6 (Appendix A), depending on the risk of dying associated with this condition. The combined total score is then used to predict patient-specific overall mortality. Operative and diagnosis codes are summarized in Appendix B. Information regarding mechanism of injury, place of residence prior to injury and discharge destination was not available due to the nature of this database. Ethical approval was not required. CHKS has approval to reuse HES data with the permission of The Health and Social Care Information Centre.
All statistics were calculated using SPSS version 19.0 (SPSS Inc., IBM Corporation, Armonk, NY, USA). Odds ratios (ORs) and 95% confidence intervals (CIs) were used to compare comorbidities and complications for the two age groups. 11 The null hypothesis (OR = 1) was tested using chi-square (a = 0.05) for a 2 Â 2 contingency table. Difference in LoS was calculated using the Mann-Whitney U-test. Significance was taken to be P < 0.05.
Results
In total, there were 77 110 patients with linked data. There were 19 entries with missing sex data, leaving 77 091 available for analysis-41 770 patients aged 65-84 years and 35 321 aged 585 years (Table 1) . Patients in the older age group were more likely to be female. However, with the exception of hypertension and ischaemic heart disease (IHD), which were similar, older patients were less likely to have diabetes, chronic obstructive airways disease and rheumatoid arthritis (RA). Charlson scores were similar.
Patients in the older age group had a significantly higher risk of LRTI (OR = 1.58, 95% CI 1.50-1.67), MI (OR = 1.67, 1.52-1.83) and ARF (OR = 1.54, 1.40-1.70) within 30 days of their operation and had twice the inpatient mortality risk at 90 days (Table 2 ). However, risk of DVT at 90 days was lower in the more elderly group (OR = 0.84, 0.74-0.96), and there was no difference in the risk of PE. LoS was significantly longer (P < 0.001) in patients >85 years of age [median 18 days, standard deviation (SD) 22) compared with younger patients (15 days, SD 22) .
Discussion
This study aimed to establish whether there was a difference in the patient demographics and rates of post-operative complications between patients aged 65 and 84 years and those aged >85 years who present with an FNOF requiring hemiarthroplasty. We found that the older patients had less existing comorbidity but were more likely to suffer from acute post-operative complications, and were, therefore, at greater risk of death within 90 days. 12 Therefore, data capture across both groups should be adequate, with only small numbers of patients undergoing total hip replacement (THR) in the younger group and only 4% of patients treated without surgery. The majority of these 'non-operative' cases are likely to be unfit for surgery, and we accept that many will be in the older group, although this does only represent a small number of patients. Hard end points, such as in-patient death, are robust metrics within HES, but comorbidity, complication data and LoS may have some limitations. This remains a criticism of all code-base population analyses. However, hospital payment in the English NHS is influenced by the accuracy of recording and correctly coding this information. Recent publications from the Department of Health report that accuracy is now >85%. 13, 14 Significant strides would appear to have been Values are represented as n (%) unless specified. IDDM: insulin-dependent diabetes mellitus; NIDDM: non-insulin-dependent diabetes mellitus; VTE: venous thromboembolic. taken to address 'under-coding' of patient episodes. An additional weakness of this study is that we lack out-of-hospital mortality data, which will exclude the many elderly patients who die in their place of residence. Total mortality rates will, therefore, be higher than our results suggest, although these inaccuracies will likely affect both groups equally; we feel that our demonstrated relative differences in early mortality rate between cohorts does remain accurate. In addition, overall 30-day mortality has been reported in the National Hip Fracture Database (NHFD) as 8%. Beyond 90 days, we feel inpatient mortality is a poor indicator of overall mortality in this population, and we therefore chose not to report mortality beyond this period. It is also difficult to interpret LoS data for trauma patients as different Trusts record this differently-for some, LoS may represent only acute bed stay, whereas in others step-down rehabilitation care may be included. However, these differences are likely to affect both groups; although we chose to report this in our analysis, differences should be interpreted with caution.
Strengths and weaknesses of the study

Comorbidities
There was no significant difference between the two groups with regards to IHD or hypertension. Diabetes was less prevalent in the older cohort. This is in contrast to previous studies, 15 suggesting that many patients with diabetes do not live beyond 85 years of age in the UK. This may also be true of chronic obstructive pulmonary disease (COPD) patients. RA patients are known to have a reduced life expectancy as well, which explains the relative absence of these patients in the older group. 16 
Length of stay
Length of hospital stay is a multifactorial outcome, though understandingly patient age seems to have an effect. Shah et al. found that patients who were 590 years of age had significantly longer mean hospital lengths of stay than younger individuals (P = 0.01) in their study. 17 A study from Glasgow (n = 50) reported a marginally prolonged stay in acute orthopaedic wards for patients aged 5 95 years compared to controls aged <95 years. This achieved statistical significance when subsequent stay on rehabilitation wards was analysed. 18 The NHFD reports a mean acute episode LoS for all patients with FNOF as 16.4 days, with mean post-acute stay a further 4.8 days.
12 Data from this current study also show that age affects LoS, with a significantly longer period of stay in hospital for older patients.
Complications
We found a statistically significant increase in some post-operative medical complications in the older patients. These included 30-day LRTI, 30-day MI and 30-day ARF. Chest infection (LRTI) was the most common medical complication encountered, affecting 9% of the elderly patient group (significantly more than the younger group). This is similar to the study of Cruz et al., which found that increasing age was associated with increasing nosocomial infections. 19 Roche et al. 20 found that increasing age (590 years) was one of the factors strongly associated with the risks of developing post-operative chest infection and cardiac failure. Cardiac complications are frequent in NOF fracture patients. 21, 22 Gupta et al. have recently reported a 13.8% incidence of MI up to one year after FNOF surgery. Age >85 years was a significant risk factor in this review of 1212 patients. 23 The same significant differences between the cohorts did not extend to thromboembolic complications such as 30-day CVA, 90-day DVT and 90-day PE. The incidence of PE following hip fractures is variable, and the rate in this study falls in the middle of the range reported in literature to date. 24, 25 The DVT rate in this study was similar to that reported earlier. 26, 27 However, an interesting downward trend was noted with DVT rates, with increasing age (>85 years) conferring a lesser risk of DVT, but this was not significant.
Mortality
A striking difference was found in our study for the 90-day mortality, with this being significantly greater in the >85 year age group. Overall mortality after NOF fracture remains significant with rates of between 22% and 29% at one year. 28 Previous studies have demonstrated increasing age to be an independent risk factor for higher mortality rates. In a cohort study of 56 patients aged >90 years, Hagino et al. 29 noted in-hospital mortality to be higher than in younger patients treated concurrently at the same unit. A retrospective study of 226 239 patients showed a higher in-patient mortality in patients aged >85 years. 30 Parvizi et al. 31 reviewed 7774 consecutive FNOF treated with either THR or hemiarthroplasty, and noted overall 30-day mortality to increase with patient age. A similar trend continues through to the 4-month mark, where mortality remains significantly associated with age >85 years, as shown by data from the Swedish National Hip Fracture Register. 32 In a large Australian study (n = 16 836), the 1-year mortality for patients aged >85 years was 35% (male) and 20% (female), compared to 18% and 10%, respectively, in those aged <85 years. 33 
Conclusion
Despite fewer comorbidities, the very elderly FNOF population are more likely to have post-operative complications, stay longer in hospital and have a greater risk of death within 90 days. Focusing resources on this susceptible group may improve survival, reduce LoS and return these patients to their pre-injury residence.
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